Noradrenergic Modulation of Dopamine Transmission Evoked by Electrical Stimulation of the Locus Coeruleus in the Rat Brain.
Central norepinephrine (NE) and dopamine (DA) are involved in a variety of physiological functions and behaviors. Accumulating evidence suggests that NE neurons originating from the locus coeruleus (LC) innervate DA neurons of the ventral tegmental area (VTA) and influence VTA-DA neural activity. However, the underlying mechanisms of how LC-NE regulates DA transmission via VTA-DA neurons remain largely unexplored. Herein, we investigated how electrical stimulation of the LC modulates VTA-DA neurotransmission in the nucleus accumbens (NAc). For this study, catecholamine release in the NAc and VTA evoked by electrical stimulation of the LC in urethane-anesthetized rats was simultaneously monitored with carbon-fiber microelectrodes using in vivo multichannel fast-scan cyclic voltammetry for comparison of its extracellular regulation. Pharmacological, anatomical, and electrochemical evidence suggest that electrical stimulation of the LC evokes NE release in the VTA and activates VTA-DA neurons, resulting in DA release in the NAc. The electrically evoked DA in the NAc was regulated by D2 receptors and DA transporters (DAT) as well as α1-adrenergic receptors in the VTA, whereas NE release in the VTA was regulated by α2-adrenergic receptors and NE transporters (NET) not by D2 receptors or DAT. These results suggest that electrical stimulation of LC modulates VTA-DA neurons and DA transmission in the NAc via NE receptors.